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Non-Technical Summary
The paper provides new evidence on the factors that explain stock returns on the emerging markets. It focuses on the largest and most developed of the Central and Eastern European markets, the Polish stock market, which has been previously overlooked by the literature.
In addition to the established factors, such as market, size and book-to-market value we investigate whether liquidity helps explaining Polish stock returns. The literature argues that liquidity should play a role on an emerging stock market where securities and investors are scarce and trading volumes are lower than on developed markets. The study is based on a hand-collected and carefully constructed dataset. In addition, our paper utilizes the largest array of liquidity measures considered in the literature to-date. In this way we ensure that our results are robust to multiple dimensions of liquidity. Our results support the hypothesis that the market, size, and book-to-market factors are important for explaining returns on the emerging Polish stock market. However, contrary to the expectations we do not find convincing evidence that liquidity is a priced factor. The results are robust across various liquidity measures and time periods.
Das Wichtigste in Kürze
Die Studie liefert empirische Evidenz hinsichtlich der Relevanz von Risikofaktoren, die Ak- 
Introduction
There is substantial empirical evidence that stock returns can be better explained by a combination of risk factors rather than by a single-factor model. Starting in the late seventies and early eighties a number of factors contributing to the explanation of the cross-section of average returns have been detected. These include size (Banz (1981) , Reingaum (1981) , Keim (1983) , Fama and French (1992) ), price-earnings ratio (Basu (1977) , Reingaum (1981)) and momentum effect (Jagadeesh and Titman (1993) , Brennan et al. (1998) ). The seminal studies by Fama and French (1992 show that a combination of size and bookto-market effect is better able to capture the cross-section of stock returns than the market beta alone. The results of these studies have not remained uncontested, with a number of papers suggesting explanations behind the size and book-to-market factors (Llewellen (1999) ; Ferson and Harvey (1999) ; Liew and Vassalou (2000) ) and extensions to the original Fama- French three-factor model. In particular, the seminal paper of Amihud and Mendelson (1986) paved the way to numerous studies suggesting that liquidity may be the relevant factor that explains stock returns after the three Fama-French factors have been accounted for. The rationale behind is that illiquidity can be measured as costs of immediate execution and an investor willing to transact at a favourable price faces a trade-off: he may either wait to transact at a favourable price or insist to execute a transaction immediately at a current bid or ask price (Amihud and Mendelson (1986) ). Transaction costs therefore represent a cash outflow that reduces future returns. Additionally, Glosten and Milgrom (1985) and Brennan and Subrahmanyam (1996) note that a primary cause of illiquidity in financial markets is the adverse selection, which arises from the presence of informed traders. If a marginal investor is uninformed, he may demand higher rates of return when the adverse selection problem is more severe. A substantial body of literature exists that confirms the presence of a liquidity effect on the US stock market (Amihud and Mendelson (1986) , Brennan and Subrahmanyam (1996) , Haugen and Baker (1996) , Chalmers and Kadlec (1998) , Datar et al. (1998 ), Brennan et al. (1998 ), Jones (2002 , Chordia et al. (2001) , Amihud (2002) , Liu (2006) and Garleanu (2009)). Bekaert et al. (2007) point out that liquidity risk is particularly important for the less sophisticated markets where the number of both securities and investors is scarce. To date, the empirical studies analyzing the influence of the above mentioned risk-factors on stock returns have concentrated on the more developed markets, such as US, UK, Japan, and Germany (Fama and French (1992 Griffin (2002) ; Schrimpf et al. (2007); Bauer et al. (2008) ; Hyde and Sherif (2009) ). The few papers considering emerging markets either omitted Central and Eastern European emerging markets altogether or included only very limited sets of data. In this paper we expand the evidence on the factors affecting average stock returns by examining the returns on an important yet previously unexplored emerging market, the Polish stock market.
The Polish stock market is the largest in terms of market capitalization and number of listed securities in Central and Eastern Europe (CEE) and can also be deemed the most sophisticated. It therefore provides sufficient data for conducting asset pricing tests. Additionally, the institutional characteristics of this market, such as presence of a large number of small firms as opposed to a large number of medium-size and large firms on developed markets provides an interesting backdrop for testing what has become an established model.
The present paper contributes to the literature in several ways. Firstly, Central and Eastern European markets have been certainly under-investigated by previous studies. This paper fills this gap by providing evidence on pricing of market, size, value and liquidity factors in the largest and most developed of the CEE markets, the Polish stock market. Up to our knowledge, ours is the first paper to formally investigate which risk factor(s) help(s) to explain Polish stock returns. Secondly, when we study the importance of liquidity, we address the issue pointed out by Subrahmanyam (2009) and Liu (2006) about the robustness of the results to different controls for risk. We therefore use the so far widest range of liquidity measures to confirm our findings with regard to liquidity and capture the multiple dimensions of this factor. Such an approach may also help to identify which aspects of liquidity may have more prominence for asset pricing. We use a hand-collected and carefully compiled dataset on Polish equities. This allows us to ensure that the dataset is representative of the entire stock market and free from selection and survivorship biases. Methodologically, we rely on a pooled cross-sectional time-series estimation with Newey-West standard errors. We apply the single-factor CAPM model and the three-factor Fama and French (1993) model both with and without the liquidity factor. Our findings will therefore provide additional evidence on the extent and significance of the size, and value premiums on international markets and in addition give an insight into the importance of the liquidity factor in an important emerging market.
Our findings indicate that market factor, size factor and value factor play an important role in explaining returns of the Polish stocks. However, despite the significance of these factors and the expected direction of their effect, they do not fully explain returns on the Polish stock market. Contrary to our expectations and to findings by earlier studies on other emerging markets, we do not find evidence that the liquidity factor helps to improve the explanatory power of the three-factor model. The latter result is robust across various measures of liquidity and different estimation time periods.
The structure of the paper is as follows. Section 2 reviews the literature on the risk factors in emerging stock markets. Section 3 describes the data used and the construction of the portfolio returns, liquidity measures and factor portfolio returns. Section 4 presents the methodology used in the paper. Section 5 describes the empirical findings. Finally, Section 6 offers a summary of the estimation results and, based on them, conclusions.
Literature Review
Several papers have investigated the factors explaining stock returns in emerging markets. Claessens and Dasgupta (1995) study the cross-section of stock returns in twenty emerging markets over the period 1986-1993. They find that in addition to the market beta, size and trading volume have significant explanatory power in a number of markets, albeit with an opposite influence to the one found for the developed markets. Namely, the sign for the size factor and liquidity factor is found to be positive, while the sign of the value factor is found to be negative. The authors suggest that the reverse size and liquidity effects could have been driven by larger capital raising possibilities available to large companies in these markets, due to higher interest of foreign investors in the large stocks, availability of domestic government-subsidized credit or lower-cost international financing. In addition, the authors find that dividend yield, price-earning ratios and exchange rates are important in case of some of the studied markets. It should be pointed out, however, that the sample used in this paper includes only 96 monthly observations and a low number of stocks per country. The number of stocks per country ranges from as low as 22 to 137. Rouwenhorst (1999) studies a somewhat longer period, i.e. from 1982 to 1997. Contrary to Claessens and Dasgupta (1995) he finds that the stock returns in emerging markets can be explained by the same factors as the returns in the developed markets. Namely, he finds that small stocks outperform large stocks and value stocks outperform growth stocks. He does not find, however, that liquidity, as measured by stock turnover, affects average stock returns in the studied emerging markets. Interestingly, the author documents a turnover pattern in the stock portfolios: stocks with high beta, small market capitalization, high past medium-term return or high book-to-market value display higher turnover than stocks with low beta, large market capitalization, and poor past performance or low book-to-market ratio. Fama and French (1998) investigate whether value premium exists in the markets outside of the US. In addition to thirteen developed markets, they also study returns from sixteen developing markets over the period 1987-1995. Due to a relatively short sample period and a low number of stocks for emerging markets, Fama and French do not conduct asset pricing tests for these markets, but instead base their inferences on the size of the return difference between high and low value stocks. They find that the average difference between annual returns on the high and low book-to-market portfolios for all countries is nearly 17% when countries are value-weighted and 14% when they are equally-weighted. Barry, Goldreyer, Lockwood and Rodriguez (2002) study the robustness of both the size and value effects in emerging markets. They investigate thirty-five emerging markets over the period 1985-2000 and confirm the earlier results of Rouwenhorst (1999) about the presence of the value effect. However, the size effect in their sample depends on the inclusion of the extreme size values and on the method applied to calculate the size. The size effect persists when size is defined relatively to the overall market average, but it vanishes when the absolute firm size is included. In contrast to Barry et al. (2002) , Wang and Xu (2004) find that the book-tomarket factor does not play a role for explaining returns of the A-class shares on the Chinese stock market, at least during the period 1990-2002. They do find that size and free float help to improve the explanatory power of the market model. Finally, van der Hart, Slagter and van Dijk (2003) find evidence in favour of size and value effects in internationally diversified stock portfolios but weaker evidence of these effects for individual country portfolios.
However, with the exception of van der Hart et al. (2003) and Barry et al. (2002) none of the papers mentioned above include Central and Eastern European stock markets. And even in the latter two studies the time period of these data is less than eight years. Baring in mind the short sample period and low number of securities, it is doubtful that accurate inferences regarding the asset pricing factors can be made. Therefore the authors had to combine the stocks from all emerging markets to construct the size and value portfolios with a sufficiently large number of stocks. However, such an approach does not allow making inferences about factors that matter in case of a particular emerging market.
Another drawback of the papers mentioned above is that none of them except of Rouwenhorst (1999) and Claessens and Dasgupta (1995) has explicitly considered the role of liquidity in explaining emerging market stock returns. Since the seminal papers by Amihud and Mendelson (1986) and Brennan and Subrahmanyam (1996) a number of studies investigated the importance of liquidity as a risk factor for asset prices. At least two explanations in favour of an impact of liquidity on asset pricing exist. Brennan and Subrahmanyam (1996) note that a primary cause of illiquidity in financial markets is the adverse selection which arises from the presence of informed traders. They argue that liquidity effects of asymmetric information are most likely to be captured in the price impact of trade. The second explanation arises from the discounted cash flow model: transaction costs represent a cash outflow that reduces future returns (Amihud and Mendelson (1986) ). Amihud (2002) argues that illiquidity helps to explain part of the "small firm effect". Since illiquidity affects small firm stocks more strongly, in times of dire liquidity there is a "flight to liquidity" that makes large stocks relatively more attractive. Small stocks are subjects to greater liquidity risks and should therefore offer higher illiquidity risk premium. Sadka (2006) finds that a liquidity factor helps to explain part of the momentum and post-earnings announcement drift anomalies. The studies on liquidity effects are mostly conducted using US stock returns. These include, but limited to: Haugen and Baker (1996) , Chalmers and Kadlec (1998) , Datar et al. (1998) , Brennan et al. (1998) , Jones (2002) , Chordia et al. (2001) , Amihud (2002) , Liu (2006) and Garleanu (2009) . Evidence on the pricing of liquidity risk in international markets is provided by Amihud et al. (1997) for Tel-Aviv Stock Exchange, Hu (1997) Stock Exchange (www.pse.cz), European Central Bank (www.ecb.int)). The starting date of our sample is stipulated by the need to ensure that the average number of stocks in the subsequently-formed portfolios is larger than ten. A minimum of 64 observations per month in 1996 provide a solid basis for a reasonable sorting.
Our dataset consists of all domestic stocks traded on the WSE from January 1996 to March 2009. Daily data on prices, dividends, market capitalization and book value was collected from the daily bulletin published by the WSE, "Cedu la". Data on trading volume and turnover was sourced from the online stock exchange information portal GPW-InfoStrefa (www.gpwinfostrefa.pl). To adjust for stock splits and right issues we collected corresponding information from the Polish National Depositary for Securities (www.kdpw.com.pl). This unique hand-collected and carefully assembled dataset allows us to be the first to profoundly investigate asset pricing on the Polish stock market. The daily data is used to calculate different liquidity measures. The derived monthly dataset forms the basis for the asset pricing analysis.
Liquidity can be defined as the difficulty of converting cash into assets and assets into cash. It has several dimensions: immediacy, transaction costs and price impact. Liquidity is an illusive concept which allows no single measure. Therefore, a number of liquidity measures have been proposed, capturing diverse aspects of liquidity. These include measures on bidask spread (Amihud and Mendelson (1986) ), turnover-and volume (Brennan et al. (1998) ), price impact (Amihud (2002) ) and zero return (Lesmond (2005) ; Bekaert et al. (2007) ). To account for the various aspects of liquidity and to provide a robust analysis, we use the so far widest range of liquidity measures, which are described in more detail below. Lesmond et al. (1999) propose two versions of zero return measures. They use the simple proportion of days with zero returns to proxy liquidity. This measure helps to overcome the problem of data availability associated with the calculation of transaction costs. They propose to estimate transaction costs by means of calculating the proportion of zero returns over a given period of time. Their rationale is that informed investors trade only when a trade is profitable after transaction costs have been accounted for. That is, if the value of the information does not exceed the costs of trading, then the informed investor will not trade, causing a zero return. A security with high transaction costs will have less frequent price movements and more zero returns than a security with low transaction costs. This approach is rooted in the adverse selection framework of Glosten and Milgrom (1985) and Kyle (1985) . We refer to the zero return measure of Lesmond et al. (1999) with LIQ Zero.
Stocks featuring high transaction costs are also likely to have zero returns, even on positive-volume-days, since they most likely have no information-relevation. Therefore, Lesmond et al. (1999) propose an alternative zero return measure, which takes only those trading days with zero returns into account, which have a positive volume at the same time.
This measure is also used in Bekaert et al. (2007) . Subsequently, LIQ Zero2 refers to this measure.
Turnover is one of the frequently used measures of liquidity (Lesmond (2005) ; Rouwenhorst (1999); Datar et al. (1998) ; Haugen and Baker (1996) ). Constantinides (1986) proves theoretically that investors react to higher trading costs by reducing the frequency and volume of their trades, which results in lower turnover. Thus, turnover allows us to capture average trading costs over the cross-section of trade sizes whereas quoted bid-ask spread measures the cost of a round-trip small size transaction. Amihud and Mendelson (1986) find that turnover is negatively related to illiquidity costs. Atkins and Dyl (1997) find that there is a negative relationship between the reciprocal of turnover (measuring holding period) and bid-ask spread. Cross-sectionally, stock returns are decreasing in stock turnover, which is consistent with a negative relationship between liquidity and expected return (Haugen and Baker (1996) ; Datar et al. (1998) ; Rouwenhorst (1999) ; Chordia et al. (2001) ). We use the measure by Lesmond (2005) in order to capture the turnover-dimension of liquidity. We define monthly turnover measure as a ratio of daily trading volume to the number of shares outstanding on a given day, summed over the trading days in a given month 1 . We denote this measure as LIQ Les.
Another liquidity measure, referring to the number of zero daily volumes in the prior x months and to turnover at the same time, is suggested by Liu (2006) . In addition, the measure adjusts for a varying number of trading months across months, which provides a solid comparability over time. Since the Liu measure (denoted as LIQ Liu below) is based on trading volume data of the prior x months, the sample size will be reduced depending on
x. Since we are facing an emerging market dataset, we are restricted in this respect. Thus, we decided to calculate the LIQ Liu for 6 rather than 12 months.
Amihud (2002) develops an illiquidity ratio which is defined as the ratio of absolute return to volume. The intuition for this measure is that liquid securities can accommodate large trading volumes with small price concessions. Below, we name this measure LIQ Amh. Since average liquidity varies considerably over the years, LIQ Amh is replaced in the estimation of the cross-section model by its mean-adjusted value (LIQ AmhMA).
Since the Amihud ratio often exhibits extreme values, we also use a rescaled version suggested by Hasbrouck (2005) , which is defined as the average of the square root of daily ratios, subsequently LIQ AmhSqr.
1 Originally, the measure by Lesmond measures liquidity, whereas all other measures presented here measure the degree of illiquidity. In order to make the measure my Lesmond comparable to the other, we transformed it into an illiquidity measure.
An alternative to account for extreme values of the Amihud measure is proposed by Cooper et al. (1985) . They transform the daily values of the measure before averaging by calculating a logarithm. We refer to this measure by LIQ AmhLog. Roll (1984) suggests to use the effective spread estimator in order to measure liquidity.
We compute the effective spread as 2 √ −cov∆p t , ∆p t−1 , where ∆p t and ∆p t−1 denote the first difference in log opening prices on day t and t − 1 respectively. In the following, the Roll (1984) measure is indicated by LIQ Roll.
In literature, a modified version of LIQ Roll is used, which takes into account that data might feature positive covariances. In cases when the covariance is positive the measure is defined as zero. We refer to this alternative measure as LIQ Roll2. Table 1 gives an insight into the descriptive statistics of the calculated illiquidity measures 2 . In order to examine whether size, book-to-market or liquidity effects are present on the Polish stock market we construct the size (SMB) and book-to-market (HML) factors along the lines of French (1992, 1993) as well as an additional liquidity factor. We form three portfolios on book-to-market ratio and two on size. The decision to form more bookto-market than size portfolios is stipulated by the evidence from Fama and French (1992) about a stronger role of the book-to-market factor in average stock returns.
In June of each year t we sort the stocks according to size and book-to-market equity. The Table 2 confirm the presence of the size (SMB) and value (HML) premiums on the Polish stock market. The returns on the SMB and HML portfolios are both positive, with the value premium of 1.24% being somewhat higher than the size premium of 1.06%. Similar results have been reported by Rouwenhorst (1999) for other emerging markets. This suggests that those risk premiums on emerging markets are similar to the ones documented for the developed markets (Fama and French (1993) ).
When we turn to the liquidity risk premiums, we observe that with the exception of two liquidity measures (zero returns measure (LIQ Zero) and turnover-based measure (LIQ Les)) the liquidity risk premiums are also positive, although in the majority of cases they are smaller than the magnitude of either size or value risk premiums. Panel B of Table 2 shows the correlation coefficients among the risk factors. With all but two correlation coefficients being well below 0.5, we do not detect any overly high values of the correlation coefficients that may give rise to concerns about a multicollinearity problem. Table 2 about here   Table 3 presents mean returns for the six size and book-to-market portfolios. The table shows that the small stocks outperform large stocks for all the three value categories. In addition, the descriptive statistics show that value stocks (stocks with high book-to-market values) outperform growth stocks (stocks with low book-to-market values). Average returns on Polish stocks were highest in the small value category (S/H) and lowest in the large growth category (B/L). This finding is in line with the one reported in Barry et al. (2002) for other emerging markets. 
Methodology
In order to investigate the role of the diverse factors on asset pricing on the Polish market we employ four alternative pricing models and pursue a stepwise approach. The estimations can be partitioned in two main sections. We start analyzing the effect of the Fama-French factors on asset pricing. We sort the data according to size and book-to-market values into six portfolios and estimate the standard-CAPM:
Thereafter we extend the model by the SMB and HML factors:
This allows us to investigate whether size and book-to-market value are priced factors on the emerging Polish stock market. In order to analyze the influence of liquidity on asset pricing we sort the stocks into five liquidity-portfolios and estimate models (1) and (2) again for each of the portfolios. Following, both models are extended by the IMV-factor:
Where r jt is the excess return on portfolio j, r mt is the excess market return, SM B t is the mimicking portfolio for the size factor, HM L t is the mimicking portfolio for the book-tomarket factor, IM V t is the mimicking portfolio for the illiquidity factor, α j is the intercept of portfolio j and β jm , β jsmb , β jhml , β jimv are the sensitivities to the risk factors. We estimate the models using the pooled cross-section time-series OLS estimator with Newey-West standard errors with 6 lags to account for heteroskedasticity and autocorrelation in the returns.
The number of stocks traded on the WSE is substantially smaller than that on developed markets. To ensure that the number of stocks in each portfolio j is sufficiently large (i.e.
not less than ten) in any given month, we construct a smaller number of portfolios than the conventional twenty-five or sixteen adopted in the studies of expected returns on developed stock markets. We apply difference in mean tests in order to analyze whether the magnitudes of the alphas differ between the portfolio containing very liquid and illiquid stocks, respectively. Implementing the Gibbons et al. (1989) test (GRS-test) enables us to analyse whether the pricing errors of the liquidity portfolios are jointly equal to zero.
Empirical Findings
We analyze the standard CAPM and the Fama-French three-factor model within a timeseries context for each of the six combined size and book-to-market portfolios. The objective of this approach is to investigate the role of the different risk factors on asset pricing on the Polish stock market. Table 4 (1999) with regard to the importance and the expected signs of the size and book-to-market effects for stock returns in the emerging markets. However, it should be pointed out that Rouwenhorst (1999) did not include Central and Eastern European markets in his sample. The results with respect to value premium on emerging markets are in line with those of Fama and French (1998) and Barry et al. (2002) .
The beta of the Fama-French model is positive and significant, as it was the case in the standard CAPM. The estimated coefficients of the additional factors are significant for each portfolio. However, the alphas are still significantly different from zero. Thus, the results of the Fama-French model suggest that there must be another factor which influences the risk-adjusted average return on the Polish market. In order to analyze whether liquidity is the risk factor explaining the remaining non-explained risk-adjusted average return, we sort the stocks into five illiquidity portfolios 5 . The portfolio characterized by the lowest illiquidity value, referred to as P1, consists of the most liquid stocks, whereas the portfolio characterized by the highest illiquidity value, referred to as P5, consists of the most illiquid stocks. The portfolios are sorted according to ten different liquidity measures, enabling us to observe distinctions in the results regarding the chosen measure.
We estimate the standard CAPM, the Fama-French model and both risk-specifications augmented by the liquidity factor IMV for each of the five portfolios sorted according to each of the ten liquidity measures. Table 5 gives an overview of the estimated alphas for the differ- 4 shows that the factor according to which the portfolios are sorted significantly influences the estimation results. Sorting according to book-to-market and size leads to significant alphas without exception, whereas sorting according to liquidity reduces the number of significant intercepts drastically. This applies especially for the CAPM, for which we find only three out of 50 alphas being significant when stocks are sorted according to liquidity.
5 Due to a low variability in the liquidity measures LIQ ZeroA and LIQ Roll2, the data could not be sorted into five portfolios for some periods. Sorting the data into three portfolios solves this problem and serves as a robustness-check. We find that the major results are not influenced by the number of portfolios.
The estimation results for three portfolios are available upon request.
In order to test whether the estimated intercepts of the regressions for liquid and illiquid stocks differ in magnitude, we perform difference-in-mean tests. Finding that portfolio P5 has a statistically significantly higher alpha than portfolio P1 should indicate in favour of the liquidity premium on the Polish stock market, unexplained by market factor, size and book-to-market factors (Pastor and Stambaugh (2003) , Marcelo and del Mar Miralles Quiros (2006)). The results show that the Null of equal coefficients may not be rejected for all four estimated models for the vast majority of illiquidity measures. In addition, we apply the test suggested by Gibbons et al. (1989) (GRS-test) in order to analyze whether the intercepts of the portfolios are jointly zero. Supporting our previous findings, the GRS-test results differ, depending on whether CAPM or FF-based models are observed. The Null is rejected for the majority of liquidity-measures for the Fama-French based models, whereas only the sorting according to zero-return measures leads to a rejection of the Null when CAPM models are observed.
It should be pointed out that the majority of the earlier reviewed studies use a single measure of liquidity. Cooper et al. (1985) , Khan and Baker (1993) (Atkins and Dyl (1997) , Chordia et al. (2002) ). This is a drawback, which Liu (2006) and Subrahmanyam (2009) has been calling to address. Our results demonstrate that it is important to rely on diverse measures of liquidity, since relying on a single measure may bias the results towards conclusions which might not be supported by other liquidity measures. This should especially be kept in mind, since liquidity is an illusive concept and its measurement is a challenging task.
The estimation results show that the illiquidity factor does not influence the risk-adjusted average return on the Polish market. Therefore, we conclude that liquidity is not a priced factor on the Polish market 6 . The significantly positive risk-adjusted average returns in the Fama-French three factor model must therefore be due to another risk factor, giving room for further research. Table 5 about here As pointed out above, liquidity is expected to be particularly important on emerging markets. Surprisingly, this does not prove true for stocks traded on the Polish exchange.
We are therefore interested in finding the reasons behind this result. One reason behind the lack of liquidity effect may potentially be rooted in the specific structure of the Polish stock market. In a small market, where larger stocks are owned by strategic or large institutional investors, only smaller securities remain available for trading. In this case the free float available is low for both larger and smaller stocks. As a result, the variability in liquidity among stocks stays low which results in the lack of liquidity effect. Based on these considerations, we would expect a weak link between size and liquidity. Our conjecture is supported by very low correlation coefficients between size and the liquidity measures. Besides, we find that the correlation coefficients are mainly negative, indicating a tendency toward a negative relation between size and illiquidity. This result indicates that the size factor, is not, however, responsible for the lack of liquidity effect 7 .
A lack of a liquidity effect may also be related to growing market-side liquidity. Increasing wealth and savings may result in an increasing participation in the stock market by the population. This may affect the extent of engaging in security investment and ultimately stocks' liquidity. However, gross saving rate in Poland has declined by 7.6 percentage points from 1997 to 2008 and stood at 6.5% in 2008. This is well below EU-27 average of 11%
(http://epp.eurostat.ec.europa.eu/). Given the declining and relatively low saving rate in Poland during our sample period, we do not think this can explain the lack of liquidity effect we find in our sample.
In terms of model performance it is worth pointing out that the lowest incidence of significant unexplained excess returns as measured by alphas is documented in case of singlefactor and liquidity-augmented CAPM. The finding of superior performance of CAPM is not unique to this paper. For example, Marcelo and del Mar Miralles Quiros (2006) find that liquidity-augmented CAPM performs the best in case of the Spanish stock market. Schrimpf et al. (2007) also find that a version of conditional CAPM performs at least as well 
Concluding Remarks
The empirical evidence of previous literature suggests that a number of factors may help to explain the pattern of asset returns. This paper extends this evidence by studying the return patterns of the largest and the most developed stock market in the Central and Eastern
Europe. Despite the size and significance of the Polish stock market in the region, up to our knowledge, there have been no studies into risk factors affecting its stock returns. The present paper investigates whether the factors that are found to be important for the developed and other emerging markets also play a role for asset pricing in this market. In particular, we investigate the relevance of the market, size, book-to-market and liquidity factors. While the first three factors have been well-established in the empirical finance literature, the liquidity as a risk factor has been somewhat overlooked by the previous research on emerging markets. This may potentially have important implications for making accurate inferences with regard to asset pricing as liquidity is deemed to be particularly important in the context of emerging markets where the number of securities, number of traders and efficiency of trading mechanisms is likely to be lower than in the developed markets.
We use a hand-collected and carefully compiled dataset. This helps us to avoid representation and survivorship biases which are often cited in relation to the price and company data on emerging equity markets. Our results confirm some of the existing evidence for developed markets, while challenge some of the other. We find that small stocks outperform large stocks and value stocks outperform growth stocks. The small value stocks show highest return while large growth stocks show the lowest return in the Polish stock market. We find evidence that the market factor, size, and book-to-market value factors all have explanatory power for the Polish stock returns. However, these three factors fail to fully capture the entire equity premium. The extension of the model by the liquidity factor, while reducing the occurrence of the statistically significant risk-adjusted excess returns, also fails to explain them fully. We therefore conclude that liquidity risk is less relevant for the Polish stock market. We leave the question about the other factors which may improve the explanatory power of the three-factor model for further research. The table is organized as follows: SL contains the monthly average excess return of the portfolio containing the stocks with the lowest market capitalization (S) and the lowest book-tomarket ratio (L). The row and column labled "t-test" indicate the t-test-statistics for the differences-in-mean test between the values in the portfolios of the corresponding row and column. The sample period is 1996:1-2009:3. The table is organized as follows: SL contains the estimated coefficients based on the portfolio containing the stocks with the smallest market capitalization (S) and the lowest book-to-market ratio (L). The heading of the table indicates the underlying model. The models are estimated using Newey-West standard errors with six lags. ***, ** and * indicates statistical significance of the coefficient at the 1%, 5% and 10% level, respectively. The sample period is 1996:1-2009:3. (Panel D) . The models are estimated for five different liquidity-portfolios each. P1 indicates the portfolio with the lowest illiquidity, P5 indicates the portfolio with the highest illquidity. The models are estimated using Newey-West standard errors with six lags. ***, ** and * indicates statistical significance of the coefficient and the test-statistics respectively, at the 1%, 5% and 10% level, respectively. In addition, the table reports the values of the difference-in-mean test statistic (DiM), the GRS-test statistic (GRS) and the corresponding significances.
